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ABSTRACT
Acrocallosal syndrome (ACS) is a rare, genetically transmitted disorder characterized by
facial deformities. These include a large forehead, large anterior fontanelle, broad nasal
bridge with increased intercanthal distance, partial or complete agenesis of the corpus
callosum, polysyndactyly, polydactyly, and mental retardation. Limited information
concerning the dental development and treatment has been published. In addition
to the classic facial deformities aforementioned, the other most commonly reported
oral findings are: short philtrum/upper lip (30%); high-arched palate (30%); cleft lip/
palate (20%); microlretrognathia (13%); open mouth (15%); thin lips (11%); and 1
report of over-retained primary teeth. Seizure disorders are also a common finding due
to the neuroanatomical deformities associated with this disorder. The purpose of this
report was to describe the case of a 7-year-old male child with acrocallosal syndrome
who presented with a cleft lip and palate, hydrocephalus, a seizure disorder, and delayed exfoliation of his primary dentition and was observed for 4 years. A review is
conducted to present the pertinent medical literature concerning the oral findings
associated with ACS. Dental management of this case and possible contributing factors
of delayed exfoliation/permanent tooth eruption are also discussed.
(J Dent Child 2009;76:170-7)
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MENTAL RETARDATION,

roCallOSal
syndrome (ACS) was first reported by
Schinzel in 1979.1 Since then, there have been
~
ver 60 cases reported in the medical literature.
Courtens et al2 proposed that at least 3 of 4 diagnostic
criteria be met for ACS diagnosis, including:
1.

2.

3.

4.

total or partial absence of the corpus callosum;
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12, POLYDACTYLY,

CRANIOFACIAL

CORPUS

ABNORMALITIES

minor craniofacial anomalies (prominent forehead, hypertelorism, short nose with anteverted
nostrils, and large anterior fontanelle);
moderate to severe psychomotor retardation
(with hypotonia); and
polydactyly.

Synonymous terms for ACS include: ACS-Schinzel
type; Schinzel syndrome I; ACLS; and absence of the
corpus callosum with unusual facial appearance, mental
deficiency, duplication of the halluces, and polydactyly.
Originally, this syndrome was suggested to be caused by
a dominant mutation,3 but subsequent case reports demonstrated an autosomal recessive inheritance pattern
due to the recurrences in families and parental consanguinuity.4,5,49

Theacrocallosal syndrome

Journal of Dentistry for Children-76:2, 2009

When faced with treating ACS patients, dental practitioners have little published information to draw upon.
Only 1 dental case report concerning ACS has been
published in the scientific literature.6 In addition to the
aforementioned pathognomonic findings, Shilpa et al.
described an 8 year-old male with a chief complaint of
over-retained primary teeth and severe crowding of the
maxillary and mandibular anterior permanent teeth.
All 4 permanent first molars were erupted, but there
were over-retained primary incisors with the eruption of
the permanent incisors. Also noted were a high-arched
palate and an Angle's Class I molar relationship.
The purpose of this paper was to provide a dental case
report of acrocallosal syndrome and to review relevant
published medical literature for other commonly reported oral findings.

the alveolar cleft. There were no visible cavities and the
parents were providing excellent oral hygiene with minimal gingivitis noted. The soft tissue exam revealed a
left alveolar/gingival cleft, high-arched palate, open

CASE DESCRIPTION
A 7-year, 6-month-old male patient reported to the pediatric dentistry clinic of the School of Dentistry, Marquette
University, Milwaukee, Wis, for an initial exam. He was
born at full-term without complications, and there has
been no known consanguinity established between the
Figure I. 3DCTimage offacial skeletal structure ofthe Acrocallosal
mother and father. The medical history revealed mulsyndrome. Note the enlarged forehead, broad nasal bridge,
increased intercanthal distance, and left alveolar cleft.
tiple previous surgeries completed at Children's Hospital
Boston, Boston, Mass, where the diagnosis was originally established. These surgeries included procedures to
correct hand and feet polysyndactyly and polydactyly and
closure of the left lip and palatal clefts. Hydrocephalus was
corrected with a ventral-peritoneal shunt but was later
revised to a ventral-atrial shunt. The patient was diagnosed
with a seizure disorder and thyroid hypoactivity for
which depakote (valproic acid) and levothyroxine sodium
have been taken daily. The patient displayed significant
cognitive developmental delays, was nonverbal, and required a walker to ambulate. The parents' chief complaint
was unexfoliated primary teeth. Pain was not reported,
and the patient had little difficulty eating a modified diet
(thickened liquids and food cut into small pieces) due to
Figure 2. Pre-operative periapical radiograph of the mandibular
delayed oromotor response.
anterior region showing limited root resorption of the primary inThe extraoral clinical exam revealed a dysmorphic
cisors and progressing root formation ofthe permanent incisors.
head with macrocephaly and a
large forehead, wide intercanthal
distance, a broad, flat nose, low
set ears, a surgically repaired cleft
lip, and a long philtrum. Figure 1
shows a 3D CT scan of the facial
skeletal structures. Evident in
this picture are the wide intercanthal distance, large forehead,
broad nasal bridge, and alveolar
cleft. The intraoral exam revealed
a complete primary dentition,
slightly delayed for age, with the
exception of a missing maxillary
Figure 3. Full mouth radiographic survey. Note the presence of bone still covering the unerupted permanent
left primary lateral incisor due to
first molars.
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mouth at rest, and drug-induced gingival enlargement.
There was no mobility noted with any of the teeth. The
patient demonstrated a mild drooling habit, with the
salivary flow and consistency within normal limits.
The parents reported that the patient's primary dentition did not begin to erupt until he was approximately
18 months of age, and the eruption pattern had been
severely delayed for the remaining teeth. Since the patient was still within the normal age range for initiation
of the first transition, a recommendation was made to
observe the natural exfoliation process to start. The gingival enlargement was discussed as a possible contributing factor to the delayed eruption. The topic of surgical
correction of the gingival overgrowth was broached, but
the parents declined this option due to the probable
re-currence of the overgrowth and their perception of a
poor risk/benefit ratio.
The patient returned for recall examinations twice per
year as recommended. Mter 3 years of observation, the
primary teeth had not exfoliated and were not significantly mobile on clinical exam. A mandibular anterior
periapical radiograph was obtained that demonstrated
advancing root formation of the permanent incisors
with mild resorption of the roots of the primary incisors
(Figure 2). After a discussion of the risks and benefits,
a decision was made to extract the mandibular anterior
primary incisors to allow the permanent mandibular
incisors to erupt. Due to uncooperative patient behavior
secondary to mental retardation, general anesthesia was
recommended to complete care.
The patient was admitted to Children's Hospital of
Wisconsin, Milwaukee, Wis, for ambulatory surgery.
With the patient at an adequate plane of general anesthesia via the orotracheal route (nasal deformities ruled
out nasal intubation), a full-mouth radiographic survey

consisting of 16 films was obtained (Figure 3). This survey
reveals the presence of all permanent teeth, except for
the maxillary left primary and permanent lateral incisors, the maxillary right permanent canine and lateral
incisor, and the maxillary left permanent second bicuspid. Unfortunately, the patient's high-arched palate and
constricted maxilla prevented ideal placement of the
radiographic films, so the information available from
these films does not allow comment on the presence of
the maxillary third molars, or the root development of
any of the maxillary dentition.
The location of the orally placed endotracheal tube
did not permit the capture of the permanent mandibular
left third molar area, but there is no evidence of a crypt
or calcification of the permanent mandibular right third
molar. The positions of the permanent maxillary left
and mandibular right and left second molars may have
inhibited the eruption of the adjacent permanent first
molars.
Absence of root formation of the permanent mandibular bicuspids is evident, and the mandibular second
bicuspids appear to be angulated in either a buccal or
lingual direction. All 4 permanent first molars were unerupted and covered by bone with follicular spaces that
appear enlarged but were not suspected of undergoing
cystic transformation. Advanced root development of
the permanent mandibular incisors is present. The
primary maxillary central incisors appeared to have root
resorption progressing, and these teeth were slightly
mobile. The interproximal cortical bone appears appropriate, and the remaining bone density, furcational bone,
and trabeculation pattern appear unremarkable. The root
morphology of the primary dentition appears normal.
The root formation of the mandibular first molars is
delayed but progressing.
Clinical photographs of the patient's dental
arches and occlusion were taken (Figure 4). The
photos demonstrated a high-arched, narrow
palate with left clefting, a bilateral posterior
crossbite, and generalized bulbous gingival
over-growth that does not affect function or esthetics. No cavities were noted clinically or radiographically. After consulting with the parents,
the decision was made to continue with the initial treatment plan of extracting the mandibular
incisors only and allowing the maxillary incisors
to exfoliate naturally. All four primary mandibular incisors were then extracted without complication, adequate hemostasis was obtained, and
the patient recovered from the general anesthetic. Postoperative healing of the extraction
sites occurred without complication.
A I-month follow-up appointment revealed
that the permanent mandibular incisors had
still not erupted (Figure 5). The agreed-upon
occlusion. Note the high
treatment plan was to continue to observe for

Figure 4. Clinical photographs ofthe arches and posterior
arched palate, asymetric mandibular arch, over-retained primaryincisors posterior
cross bites, and unerupted permanent first molars.
J
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Figure 5. One month post extraction photograph showing lack
of eruption ofthe permanent incisors.

exfoliation of the maxillary teeth and eruption of the
mandibular incisors. The parents declined to consider
further extractions due to the possibility that other permanent teeth may not erupt, leaving the child with
compromised chewing ability. At the next recall appointment, approximately 9 months after the surgery,
the permanent mandibular right central incisor had
erupted (Figure 6). At 16 months, the permanent mandibular left central incisor had erupted.
LITERATURE REVIEW
A Medline/Ovid and PubMed search was conducted
using the term "acrocallosal syndrome," with the aforementioned synonymous terms used as the keywords, and
the results were reviewed for inclusion. Forty-one articles
describing 61 ACS cases were identified and included in
this review. The oral findings are summarized in Table 1,
with the most common findings associated with the oral
cavity being a short philtrum/upper lip (30%), followed
by a high-arched palate (30%), cleft lip/palate (20%),
micro/retrognathia (13%), open mouth (15%), and thin
lips (11%). All other findings occurred in less than 10%
of the case reports.
Difficulty in collating these results was encountered
due to the many synonymous terms utilized to describe
oral findings. Also, clinical findings not associated with
the oral cavity were the focus of many of the case
reports. Males were affected in 61% of these cases, with
the diagnosis made on 48 living patientsl-3,5-36
and on 13
patients who were aborted, still born, or who died
shortly after birth.18,26,30,37-42
Courtens2 proposed minimum required diagnostic
criteria to identify minor craniofacial anomalies that
most commonly include: macrocephaly; broad forehead
with large anterior fontanelle; widely spaced eyes (often
down-slanting); small nose with a broad nasal bridge;
low-set, malformed ears, often with preauricular tags
and epicanthal folds; and a high-arched or cleft palate.
The required neurological findings are the partial or
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Figure 6. Nine month fOllOW-Upphotograph demonstrating the eruption
ofthe mandibular right permanent central incisor.

complete absence of the corpus callosum and mental retardation, and the musculoskeletal findings are severe
muscular hypotonia, postaxial polydactyly of the hands
and/or feet, and syndactyly of the fingers and/or toes.
Other ACS characteristics listed include inguinal and
umbilical hernias, seizure disorders, hypogenitalism/
hypospadius, tapered fingers, and congenital heart defects. Other case reports include mild conductive or bilateral sensorineural hearing loss, narrow external meati
of the ears, simian creases, frequent respiratory infections, and failure to thrive. Cystic malformations of
the brain were recommended to be added to the list of
freq uent findings by Thyen et al. 22 An expected life
span for ACS patients has not been suggested. Advanced
medical support may allow these patients to survive well
into adulthood.

DISCUSSION
ACS is categorized as a multiple congenital anomaly/
mental retardation syndrome (MCAlMR).5 Its name is
derived from the terms acra (fingers and toes) and the
corpus callosum28 and involves deficits of both of these
structures. There are no published incidence figures available, but ACS is classified as a rare disease by the
National Organization of Rare Diseases as occurring
with a frequency of less than 1 in 2,000 births.43The gene
responsible for ACS is considered to be located on chromosome 12,19although some have suggested that it is a
severe allelic form of Grieg cephalopolysyndactyly syndrome, the gene of which is on chromosome 13.31
Authors have identified ACS as having characteristics
similar to a number of other syndromes, and have included in their lists of differential diagnoses following
disorders: Greig cephalopolysyndactyly syndrome4,9,10,
12-15,17,21,22,28,31,37,38,50,51;
oro facial-digital
syndrome
type 1,17,38 Il,33,38and VP4; Meckel-Gruber syndromeI5,38;
Smith- Lemli-Opitz syndromeI5,33,37,38;
Rubinstein- Taybi
syndrome33,38; pseudotrisomy-13 syndrome34; trisomy
12p syndromeI9,27; oropalato-digital
syndrome Il33;
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hydrolethalus syndrome5,13,15,33,40;
Fryns anophthalmia
syndrome40; Delleman syndrome40; holoprosencephaly/
polydactyly syndrome23; craniofrontodysplasia21,37; acrofrontofacionasal syndrome associated with genitourinary
anomalies21;trisomy 1Yo; tetrasomy 12p19;congenital hypothalamic hamartoblastoma syndrome37;W syndrome37;
syndrome of micromelia, polysyndactyly, multiple malformations, and fragile bones37;hypertelorism with holoprosencephaly and ectrodactyly37; Mohr syndrome13; and
acromelic frontonasal dysplasia.48A careful review of the
signs and symptoms of each of these disorders can aid
in ruling out these possible diagnoses.
This differential diagnosis list is consistent with ACS'
classification as an MCA/MR disorder, and a wide variety of developmental defects can possibly be found in
individual patients. Referral to a genetic counselor is indicated to discuss with the parents the risk of this disorder occurring in subsequent siblings.
Our patient displayed several of the frequently reported findings of previous authors, including cleft lip/
palate, high-arched palate, long philtrum, and an open
mouth posture at rest. Not reported in other articles but
one related to the patient described by Shilpa6 are overretained primary teeth. Since tooth eruption is a complex biological process involving numerous signaling
chemicals, cytokines, and putative eruption genes located in the dental follicle and stellate reticulum, genetic
disorder patients have a higher incidence of delayed or
arrested eruption than do healthy patients. 54The relationship between ACS' genetic basis and its relationship
to any of the genes and chemicals required for tooth
eruption is fertile ground for future research.
The over-retained/unerupted
teeth may also be related to gingival enlargement secondary to anti-seizure
medications. Both patients were receiving medications
for a seizure disorder. Gingival overgrowth occurs much
more frequently with phenytoin. Gingival overgrowth,
however, has been linked to the administration of valproic acid52,53and drug-induced gingival overgrowth has
been associated with the delayed eruption of teeth.44,45
Most otten this delay is assigned to the increased density of the gingival tissues, but a definitive reason has
not been established. In our case, there has been limited
resorption of bone over the unerupted permanent molars and limited resorption on the roots of the primary
mandibular incisors. None of the previous case reports
have suggested bone remodeling defects or osteoclast/
dentinoclast defects which may influence the resorption
of the overlying alveolar bone. There is no reported history of any bone remodeling or osteoclast/dentinoclast
defects in our patient. The use of bisphosphonates has
also been linked to a delay in tooth eruption in rats, 55
but there were no reports of the patient receiving any
bisphosphonate medications, which have an apoptotic
effect on osteoclasts.
The treatment option of extracting primary teeth
to prompt the eruption of permanent successors can
Journal of Dentistry for Children-76:2, 2009

reasonably be debated. The importance of discussing the
potential risks (continued uneruption of the permanent
teeth despite the removal of the primary teeth) and benefits (possible acceleration of the eruption process) of
any treatment options are vital to the informed consent
process. The recommendation to remove the teeth was
based on the orthodontic literature demonstrating accelerated eruption of the permanent tooth with extraction
of the primary tooth when at least two thirds of the permanent tooth root had developed.56,57The prognosis of
this treatment was estimated as good. Removal of the
primary mandibular incisors in our case did result in the
eventual eruption of 2 permanent mandibular incisors
during the recall period.
Treating patients with special health care needs involves having thorough background knowledge of the
patient's condition in conjunction with expert clinical
skills. There are many genetic syndromes still to be identified as the science in genomics continues to evolve and
improve. The ability of modern medicine to provide
longer life spans and higher qualities of life for patients
who previously would not have survived their disease
increases the demands on health care providers to be
knowledgeable in many more uncommon syndromes.

ACKNOWLEDGEMENTS
The authors wish to thank Drs. Christopher Okunseri
and Arthur Hefti at Marquette University School of
Dentistry, Milwaukee, Wis, for their assistance in reviewing this article.

REFERENCES
1. Schinzel A. Postaxial polydactyly, hallux duplication,
absence of the corpus callosum, macrencephaly, and
severe mental retardation: A new syndrome? Helv
Paediatr Acta 1979;34:141-6.
2. Courtens W, Vamos E, Christopher C, Schinzel A.
Acrocallosal syndrome in an Algerian boy born to
consanguineous parents: Review of the literature and
further delineation of the syndrome. Am ] Med Genet
1997;69:17-22.
3. Schinzel A, Schmidt W. Hallux duplication, postaxial polydactyly,absence of the corpus callosum, severe
mental retardation, and additional anomalies in two
unrelated patients: A new syndrome. Am] Med Genet
1980;6:241-9.
4. Schinzel A. Four patients including two sisters with
the acrocallosal syndrome (agenesis of the corpus callosum in combination with preaxial hexadactyly). Hum
Genet 1982;62:382.
5. Schinzel A, Kaufmann U. The acrocallosal syndrome
in sisters. Clin Genet 1986;30:399-405.
6. Shilpa B], Ashok L, Sattur PA. Acrocallosalsyndrome.
] Indian Soc Pedod Prev Dent 2006;24:45-9.

The aero callosal syndrome

Hodgson et al 175

7. Nelson MM, Thomson AJ. The acrocallosalsyndrome.
Am] Med Genet 1982;12:195-9.
8. Sanchis A, Cervero L, Martinez A, Valverde e. Duplication of hands and feet, multiple joint dislocations,
absence of corpus callosum and hypsarrhythmia:
Acrocallosal syndrome? Am ] Med Genet 1985;20:
123-30.
9. Legius E, Fryns ]P, Casaer P, Boel M, Eggermont E.
Schinzel acrocallosal syndrome: A variant example of
the Greig syndrome?Ann Genet 1985;28:239-40.
10. Philip N, Apicella N, Lassman I, Ayme S, Mattei ]F,
Giraud F. The acrocallosal syndrome. Eur ] Pediatr
1988;147:206-8.
11. Schinzel A. The acrocallosal syndrome in first cousins:
Widening the spectrum of clinical features and further
support for autosomal recessive inheritance. ] Med
Genet 1988;25:332-6.
12. Salgado L], Ali CA, Castilla EE. Acrocallosalsyndrome
in a girl born to consanguineous parents. Am ] Med
Genet 1989;32:298-300.
13. Temtamy SA, Meguid NA. Hypogenitalism in the
acrocallosal syndrome. Am ] Med Genet 1989;32:
301-5.
14. Hendriks H], Brunner HG, Haagen TA, Hamel Be.
Acrocallosal syndrome. Am] Med Genet 1990;35:
443-6.
15. Turolla L, Clementi M, Tenconi R. How wide is the
clinical spectrum of the acrocallosal syndrome? Report
of a mild case.] Med Genet 1991;27:516-8.
16. Fryns ]P, Speapen A, Grubben C, van de Berghe H,
Casaer P. The variable clinical spectrum and mental
prognosis of the acrocallosal syndrome. ] Med Genet
1991;28:214-5.
17. Lungarotti MS, Marinelli D, Mezzetti D, Caputo N,
Calabro A. Acrocallosal syndrome: A new case. Am ]
Med Genet 1991;40:94-6.
18. Gelman-Kohan Z, Antonelli ], Ankori-Cohen H,
Adar H, Chemke]. Further delineation of the acrocallosalsyndrome. Eur] Pediatr 1991;150:797-9.
19. Pfeiffer RA, Legat G, Trautmann U. Acrocallosal syndrome in a child with de novo inverted tandem duplication of 12pl1.2-pI3.3. Ann Genet 1992;35:41-6.
20. Cataltepe S, Tuncbilek E. A family with one child
with acrocallosal syndrome, one child with anencephalypolydactyly, and parental consanguinity. Eur ]
Pediatr 1992;151:288-90.
21. Guion-Almeida ML, Richieri-Costa A. Acrocallosal
syndrome: Report of a Brazilian girl. Am ] Med Genet
1992;43:938-41.
22. Thyen U, Aksu F, Bartsch 0, Herb E. Acrocallosal
syndrome: Association with cystic malformation of the
brain and neurodevelopmental aspects. Neuropediatrics 1992;23:292-6.
23. Sueldo G, Fernandes Me. Fronto-nasal dysostosis,
callosal agenesis, cross-fused ectopia, tibial hemimelia,
and preaxial polydactyly of feet: Severe expression of
the acrocallosal syndrome? Am] Med Genet 1993;46:
355-7.
176 Hodgson et al

24. Lurie IW, Naumchik IV, Wulfsberg EA. The acrocallosal syndrome: Expansion of the phenotypic spectrum.
Clin DysmorphoI1994;3:31-4.
25. Christianson AL, Venter PA, DuToit ]L, Shipalana
N, Gericke GS. Acrocallosal syndrome in two African
brothers born to consanguineous parents. Am ] Med
Genet 1994;51:98-101.
26. Baumstark A, Barbi G, Djalali M, et al. Xp-duplications
with and without sex reversal. Hum Genet 1996;97:
79-86.
27. Rauch A, Trautmann U, Pfeiffer RA. Clinical and
molecular cytogenetic observations in three cases of
"trisomy 12p syndrome." Am] Med Genet A 1996;63:
243-9.
28. Bonatz E, Descartes M, Tamarapalli ]R. Acrocallosal
syndrome: A case report. ] Hand Surg [Am] 1997;22:
492-4.
29. Verloes A, Lesinfants S. Agenesis of the corpus callosurn, camptodactyly, and obesity. Clin Dysmorphol
2000;9:107-9.
30. Koenig R, Bach A, Woelki U, Grzeschik KH, Fuchs S.
Spectrum of acrocallosal syndrome. Am ] Med Genet
2002;108:7-11.
31. Elson E, Perveen R, Donnai D, Wall S, Black Ge.
De novo GLI3 mutation in acrocallosal syndrome:
Broadening the phenotypic spectrum of GLI3 defects and overlap with murine models. ] Med Genet
2002;39:804-6.
32. Gulati S, Menon S, Kabra M, Kalra V. Schinzel acrocallosalsyndrome. Indian] Pediatr 2003;70:173-6.
33. Gupta A, Thakur S, Phadke SR. Diagnosing acrocallosalsyndrome. Indian] Pediatr 2003;70:177-9.
34. Ikbal M, Tastekin A, Ors R. Micropenis in a newborn
with acrocallosal syndrome. Genet Couns 2004; 15:
233-5.
E. Acrocal35. Gul D, Ulucan H, Onay B, Akin R, Gokc:;:ay
losal syndrome: Report of five Turkish patients. Clin
DysmorphoI2004;13:241-6.
36. Steiner CE, Guerreiro MM, Marques-de-Faria AP.
Brief report: Acrocallosal syndrome and autism. ] Autism Dev Disord 2004;34:723-6.
37. Moeschler ]B, Pober BR, Holmes LB, Graham ]M
Jr. Acrocallosal syndrome: New findings. Am] Med
Genet 1989;32:306-10.
38. Casamassima AC, Beneck D, Gewitz MH, Horowitz
MA, Woolf PK, Pettersen 1M, Shapiro LR. Acrocallosal syndrome: Additional manifestations. Am ] Med
Genet 1989;32:311-7.
39. YukselM, Caliskan M, Ogur G, Ozmen M, Dolunay
G, Apak S. The acrocallosalsyndrome in a Turkish boy.
] Med Genet 1990;27:48-9.
40. Christensen B, Blass HG, Isaksen CV, Roald B,
Orstavik KH. Sibs with anencephaly, anophthalmia,
clefts, omphalocele, and polydactyly: Hydrolethalus
or acrocallosal syndrome? Am] Med Genet 2000;91:
231-4.

Theaero callosal syndrome

Journal of Dentistry for Children-76:2, 2009

41. Bijarnia S, Baijal A, Verma Ie. Genetic counseling
and acrocallosal syndrome. Indian J Pediatr 2003;
70:169-71.
42. Tastekin A, Ingec M, Onbas 0, Erdogan F, Ikbal M,
Aydin MD, Ors R. Antenatally diagnosed acrocallosal
syndrome with intact corpus callosum: Second affected offspring. Genet Couns 2006;16:425-8.
43. National Organization for Rare Disorders. Danbury,
Ct. "www.rarediseases.org". Accessed September 10,
2007.
44. Church LF Jr, Brandt SK. Phenytoin-induced gingival
overgrowth resulting in delayed eruption of the primary dentition: A case report. J Periodontol 1984;55:
19-21.
45. Appleton RE, Leach H. Delayed eruption of secondary dentition associated with phenytoin therapy. Dev
Med Child NeuroI1991;33:1117-8.
46. Fryns JP, Devriendt K, Legius E. Polysyndactyly and
trigonocephaly with partial agenesis of corpus callosum: An example of the variable clinical spectrum of
the acrocallosal syndrome? Clin Dysmorphol 1997;6:
285-6.
47. Kedar I, Amiel A, Fejgin M, Drugan A. Recurrent
anencephaly as a primary manifestation of the acrocallosal syndrome. Am J Med Genet 1996;62:415-6.
48. Verloes A. Severe acrocallosal syndrome or acromelic frontonasal dysplasia?Am J Med Genet 1994;
50:306.
49. Docherty Z, SellerMJ. Acrocallosalsyndrome and 12p.
Ann Genet 1993;36:136.

Journal of Dentistry for Children-76:2, 2009

50. Brueton LA, Chotai KA, van Herwerden L, Schinzel
A, Winter RM. The acrocallosal syndrome and Greig
syndrome are not allelic disorders. J Med Genet
1992;29:635-7.
51. Hall JG. Could acrocallosalsyndrome and Greig syndrome affect the same developmental gene?Am J Med
Genet 1990;36:368.
52. Tan H, Gurbuz T, Dagsuyu 1M. Gingival enlargement
in children treated with antiepileptics. J Child Neurol
2004; 19:958-63.
53. Anderson HH, Rapley JW, Williams DR. Gingival
overgrowth with valproic acid: A case report. J Dent
Child 1997;64:294-7.
54. Wise GE, Franzier-Bowers S, D'Sousa RN. Cellular,
molecular, and genetic determinants of tooth eruption.
Crit Rev Oral BioIMed 2002;13:323-34.
55. Grier RL IV, Wise GE. Inhibition of tooth eruption
in the rat by a bisphosphonate. J Dent Res 1998;77:
8-15.
56. Fanning EA. Effect of extraction of deciduous molars
on the formation and eruption of their permanent
successors.Angle Orthod 1962;32:44-53.
57. Garfinkle RL, Artese A, Kaplan RG, et al. Effect of extraction in the late mixed dentition on the eruption of
the first premolar in Macaca nemestrina. Angle Orthod
1980;50:23-7.

Theaero callosal syndrome

Hodgson et al 177

